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0ffi«g|5-e*^>„ 

[0 0 5 9 ] E^iltOffl'JWt^tttt, W*. 

[0 0 6 0 ] E J&#£ Lr©^ 'J >«. — Mom ') >© 

tfft&^«*M<fcW©«aR-CtS««H13nfcfeO. 7*M 
{br;i>5--i?A. *Mfbv Tk^bffiiS, * 

a, *$?fbv a. 7 mitms. 7K^b^5?><t 
•j man *&m*mm<Dmk<D±x.?m{ tttwugott 

[0 06 i] E^i Lromum ') >mmt. d< «; y 
>i7>^') Ajmatffj-c*-£>„ 

[0 06 2 ] EfiS^£ Ot©^«MM^£ * 
M'fbr^s-^A. 7K^b-7^*i"^A l KB-7>f h, 
FD^;i--y->f K *^b*;i/~>^A, *^{b^y^ 
a. JB»ttKMvy*i/'?A. 7jc^b^3^-^A, m 

is. y y^^^^f^-y^A. ^ffiis. 

A-*;Wi^^A, ^^^ix-^A, 
fiaK^y^A#36«»tf6*xS. Ctl6tt. ltT?*.2i 

/W Kp^;H^-T h^6^c?>^6jitfnfcfe©^Stj^ 

[0063] mmiKDwrmmx* \s>mmxgmj&w> 
re. * y r ^ y p- h y ju«i«a> est* n ?>-a«±© 

[0 06 4] FRS^©*«. =fA£te*?-U>JM8ffl&l 
0 OfiSgPfC^tO-C. U< »0. 00 1-4011 
». MCCftf S L < B. l-2 0fifig|5. «4>»^0< 
(J. 5-1 0JISSB-C&&. 

[0 06 5 ] FJSS^i'Lr© F y 7y>tfs$wt^ 

y >s»^j©ii^ffijffl<t Lr-a©»jBStt*isi± 
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>. (T!E5£(3)) . ^l-A (Tie^(4)) . *Dm;>, >7 5>«li (TfBSiCS)) . BTUy 

> (6 0 0° CJi(±-C^WA3^T-^6 3^T-©)KT> > (Tf2SC(9)) S9F* *lf* C tiPCS MlfAS 

*-T(C<fc££(i£!gj) . y7S>^T3?l/-b (TIBS; (Dll*>6«FtC^5 5>->r5?U— htf&Sl/t*. 

(5)). ';>|/7^ (TieS(6)) . Vfiss i?Ti- [0 06 6 ] 

£> (Tf2S(7)) . 7y*^7ts>, ^;uyjU£ * Ht5] 

u 

N. N N 

^- ^ / V. 

H 2 N-C C C C-NH 2 

Will 
N N N N 

NH ? NH 2 

[0 0 6 7] * * [<fb6] 



(3) 



H 2 N-C C C-NH 2 

N N N 



r r 

NHi 



[0068] ★ ★ Utl] 

J*^ • e ^ 

H 2 N-C C-NH 3 O-C C-OH 
N N N N 

NH Z OH 

[0 0 6 9] *r # [ft8] 

H 2 N-C C-NH, * • H 2 P04 - 



(5) 



<6) 



(7) 



[0 07 0] ♦ ♦ [ft9] 

^ ' 

H 2 N-C C-CH 2 CH 2 -C C-NH 2 

II II I 

N N N N 

NHi NH: 

[0 07 1 ] * * Ut \ 0] 

-HN-C C-NH-CH, -HN-C C-NH- 

N N N N 

I I 
NH NH 

I I 
[0 07 2] [ft 1 13 
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15 16 
i 

o 

>s ? ? ? 

- Ari -O-C C-O-Ar, -0-C C \ ' C N (8) 

M N C / \ C C-O-Ar 

VhV V" 

I I I 

o o o 

f 



CHj 

[0 0 7 3 ] F^iL/rO^^ar^WHitt. 



6 



+ CH2 0- 



•6- 



C H 2 OH 



*XS^5 rjBH^tmfflWJ P. 437-455 

[0 074] stfvv 2®mm3&<D— 09*TtB5£(lD)*5 

[0 07 5] 
Wtl 2] 



<io> 



OH 



OH 



OH 



OH 



OH 



n 00 



[0 0 7 6]±^7xy-;Hii, 7x^wk o-# 
b^-Jk m-^^k p-^U^JK 2, 5~ 
3, 5 2, 3, 5- bU> 

3, 4, 5-MM*Jl/-\ p-t-^^;b 

— 71/ - % p- ( 2 - v *^)\sx.^>\s) - s o-^vy'u 30 
toi/-, p-^v^nt'ji'-, m-^y^P fc\>i/-, p 

p-tfp+^>yx-h, p-->r^-, a 
£>*o ~isT s? x y — ;k p-t Fn+^>^'>^^ 
*>K, p - b FP*S^>iz>X;l/*>T ^ F\ ^ 
p^+v^l/p - t Fn+>'^>-l2>x;l/^^- K 4- 
b FP^^>^^^;i/r7^^;i/^x^ ^ 4 
-b + F, 4-b 40 

[0 0 7 7 ] ifST^ir b ^^A7;bft F, 

7tF7;l/ft F, n-:7*P^-;k n-:/*^- 

^V^OA't-Jk VT'f ^r^ft F, 3-^ 
^-n-^t-;k ^oXr^ftF, p-MJ;U 
TA^fcF. 2-7x^I/7"feFT;l/ft FftfcSo 

[0 07 8 ] FJ«#£LTO$&«tt£»tt, &JSBMb 



U^>, Wtfbp^vi/K tMbtr*v* % ttib^PA, 
i*fb*x ®Kbr>^>, Kfb^y*-^, BKfcai & 
ib*>^ felt. ^necD«^i* 
£) rag, ±te^JS«9«, tjus^a, 
>, ffiis, ^y^X 3^;bF, bxv 

[0 07 9] F^ilW>'J3->ii^ SiO 
z , RSi0 3/2 , R,SiO, R 3 S i Oi /z <DMmmtiL 
taa^feiitT* SH^TBWttflHfiftW-r 5 f y p - 
>*§JJJtr&£ 0 ccr, R^^Ji/S, x^;i/S, y'p 

)mw<Djf&m&s *?tH:±iBiKitticc^ijns*$w 

[0 0 8 0 ] COiV^'Ja- >8JJIttt, ±IB©«JS 
*fl[0c3* tsr 5 # y ^ p ^ > «rftJo*^» Itl 

[0 08 1] F^£L/r<D$b^;bS->UP->*^ 
TBBaci2)CC^Sti-5{b^«S^ffl[*^tt&# U 

[0082] 

Hbi3] 



Cio) 



17 



R 

I 

I 

R 



(12) 



[0 0 8 3 ] ±S*(DR^, ci-8©r^+;H, c 
6-1 3©7y-iH, C13)*5 J: y (14)^*3*1 

[0 0 84] 

C-fb 1 4 ] 10 

0 CH j 

1 I ua> 

-C ) H& -O-C-C-CHi 

[0 0 8 5 ] 
Ull 5] 

C H 2 - CH- (U) 

[0 0 8 6] WiBfttf-Jl/*^ V :3->tf^;l/<Dttg 
B, 60 0-1 00 0 00 0t>f^>fX (2 5°C) ^ 
S?*L<* 3 6CC#*KB9 0 0 0 0- 1 5 0 00 0 
(2 5°C> T'££ e 

[0087] F^»(!:Ut©VV*(t MSJKtDUKtft 20 

» :/ y > yffirciffli ufcKfbfc**{fc£%»« 

[0 0 8 8 ] IgZisv^fJvZfV p-X^U 

'jnt^nfji/h y^ h+^^^>^©t^^^W 
S/^X (3, 4i^^>>'^a^^) 30 
hy^h4W7>, r-^y v-K+^^Ptvuhyy 

->^>^CDx^ + ^>>^>, S^N-fi (7^i^ 

>^>, r-T^^Pf^h yxF+y^^7>, N 
r -t 5 ^^'atvu h y y h*>->^>^ 

^^i/>^tt^irK, p-x^y 40 

[0 0 8 9 ] ->y^7^ffi^(7)>'^>^7^^y >^M<D(nk 
sb, aaffiitescfficcAMsna. ssfttt ^y* 
^ > # * y y > ^J?§^tpr®i l , * ©ffttej* $ 

[0 09 0 ] F^iLt(D77^ FHKit, TOSS 
^l-5 0 0 Mm"Cf^iiI^O, l-10mmW 50 



^P3T9- 1 8 3 8 8 6 
18 

[0 0 9 1 ] F^i OrcD^ 9 3&&BM1B. »«SI»ffI 

©ftwiiit, ^y^r-/^jv^px^u>. #yi/7 

[0 09 2] F^iLr©#UT*UO-hyiMWt 
B, ¥£jflO£** 1-5 0 0 w mr¥^«#6&&* 0 . 1 - 

10mmt&SCtWf$l/<, yyf;l/*Jl/A75 F 
^*g^CCS^fl**«U 4 0 0° CO^SUfttpCClK 

[0 0 9 3] *«WOSTF3a»«IS^ U >5fe»Hl3fflSE«J 

b, siwccjecT, 5f«Rtf^;u#ffi4r^y;mx^ 

MM, «W«iXf;K JB«lfflH«T5 F. ffiBUB 

[0 09 4] Gja#<D«2» =fA*tt^^U>S»Bil 
OOMJtSBJcSftLr, SfS U< »0. l-20fi«^ 
IWfSKli, 0. 5-101ta ^4>»£U< 
B, 1— 5*S8Br*£ 0 

[0 0 9 5] G/&#£ LT(D**^»HiO^SBitf^^ 

2, 4, 5-hy^n*x^i/>ft*^ 
JSitf~;l/#M{*£*fi£bTfcJa>. fit, 7 9 x ) )b 
;|^©M3R»W 1-8<D7 6 tt & T * y frWl 

[0 0 9 6] ccr, ftS^li^OT^y^Kx^r- 

*3^«©fi«T?*S;gfi8^S[ (Will 011%©MEK 
«J5©aSE2 5*C) 2-1 OcP (-fe>^d<T 

B. «SM^fiTt> — 1 0 cP^M^^i^Kl 

[0 0 9 7 ] G^i OBBI»iKK^b*3R»axi»»I 
B, ^l16^ # ^^^>, 7^D9^ 
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[0 0 9 8 ] G«E»i LTOlMSJISISMB. #:7*P> 

[0 0 9 9 ] G)«»i ur©l»»fllllSBixx^;Hi. 7 

^coflgM^OHiT^n-jl/x^f^, S^7^;H 10 
x^-jbxfr y ;ucd^ #Ji^^x;*^;i^<D^t*a 

- K #y ^+^x^u>vji/tf^>^&y^u~ h^cD 
v;Ufc*£>x;*7\rk xfT'J^^^'Jt^^F, 
tu^B^^y-fe^^F, #:/y >^ey yy -fe^ 20 
>f h\ ^i>i*yyy^7-/ K*©^y-fey 
flroflSIJWx^^k #y^y-by>w;>«i^ 

y >^ y >Kxxfji/W y *y * y ><z>j»»»x 

Xr;k ^y^*^x^u>^y^^u- K #y* + 

Mixxf/k Rtf**^>*;i^y;t-/i<s?x^T 
y >ffix x ^)i>m<D * ^ > ^ y * - Ji/fl|j»»x x 
<r;u^r#& 0 30 
[0100] GJiJEdi bT<D**flBJft»T S FB, 7 * 

^;^fry>i7$ h\ ^^o-wf7y>i7 5 

F. y^p-;KA,>i7 5 F^CDS&WJigMKcD^T 
SF, +^fSfllI»Bf^x*>/-iUT5 h\ 5-3ry>8ty 
x£y-^TSF, Mt^iMl^x^^-^ ^ 
F\ tL-f>i^^^^7U'f(DN, N' ~2g 
m^e^r^ KITC*^ S&K, (12- 
bFD + ^>7x^b) Xf7y>l7$F 4 x^u>t: 
XXf7'J>i7$ h\ x?*U>t*X ( 1 2 -t Kn + 
S-^xxAO ^r7'J>M7^ b\ —+1f^^U>b^ 40 
(12-t FP+y7x^) Xr7'i>l7^ F^CD 

ISiaWt > x7^ h\ Rtfm-=^yu>br* (12 

-t FD^V7 xx;u) Xf7 y>»7$ F^CD5?#Se 
St'^7; Fr*4 0 

[0101] Gimt \sx<ommttffi7>y>*~Mt* 
xtt y )ir)^a-)v^^)ir^zi-)vm<D i fficor 

;k yjVb h — ;l/^v>x h — )V^(D^%T 

-;k M^yt+^x^i/>Fr>^7ry, #y* 
y^^s>x^u>r y^Hbx— f-;Mf©#y r^^u> so 
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^ + ^>x^-u>^^ y;Wx-f\>k ^y^+ixx^U> 
h y K^t/jux— f-Jk #y**^x^u>-fe^;i/x- 
fvk #y 5f+^x^u>x^r y;ux-f\ik ^y^ 

+ ->x^ U > * U -f ;UX- 7^1? (D# y * + v'X ^ u > 

7^*^x-f*;k ^yt+vx^i/yt^^i- 

;l,x— f*>>k ^y^^i/x^u>y^;l/7*r.;l/x-f 
;UI?<D# y ttvx^l/>7W^7 xxji>x-^;k 
^iJib^DJbbF , J>x-fjb l ^y^ + ^x^UV 
t77xy-^Ax-rJk ^y ^=1r->x^u>x^u 
>^yn-Jk **yt+>'7 , ub , i/>b^7xy-;bA 
x-fMk #yt+^>xf u>^y^^>7'ab'i/>y 
y ^j— jux-^jb^cD^y r;v^ u>x— ^;u^x ? v 
£W^£2ffiT;l^~Jbr&& 0 

[0102] gj&#£ oro&BSifcB* iitex-rr y 

[0103] *^CD?iSTSI«^^ U>»*»S3HfiS» 
B, d^CjEDT, mpJMttx^^ h (HfiR») * 

E^-r*c #y**u>*, *y* 

i^^>2^ ^yxxtj^ ^y^u^>s, i, 2 

[0 104] HJ0S#©«3\ ^A^14x^U>^ffiflgl 
0 0£fig|Ht#OT. #*0<BO. 5-20fi*gP, 
KK»*KB. l-10lifigp, «4>«F*L<«, 2 

[0105] ±ffi#y x*u>*&pjfflttx^x Fv- 
*fc»±S^«^x>mtt»»*«aJ»W«: 
[0106] ±IB^P ^ ^^s^»^«^-rs^#j^b' 

x;U#S^B, m?L&. X^U>, a-^^ibX^U 
P^:^^U> 4 2, 4, 5-F , ;7'D^:X^U>ft* 

[ 0 1 0 7 ] *fc, ±fB^u v ?$tm£fc*ffif&1rZ>*t 

&v>*>mmmz. 1, 3-^3?> ; x> % ^y^i/>f 

[ 0 1 0 8 ] -e LT, ^ ^^S^CD^n y 
B, i^M*6451^*^P y i'* St* 

*u ^fa^x>a^/*fc«*o^wcc*3R8s»ns 

SB, S (BS) „, (fIL, nttl-3«) . S 
<BSB) n . (ilL, nB 1 ^208») ©y xr- 
yp^^ftfi^f*-^, (SB) n X(ffll, nii3-6 
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*5CtJ5J»$lK W'iSB0 2a SBS03 
SBSBO4I0»J^7-^O7 *ft«^»*S0* 

[0109] *»^©{^a^^U>»«JII«RR»«, 

a«h*-a*yt«— ^±©w*tt«A»j ( i 

[0110] I dTA^ffi^^ U>Sfi»m 1 10 

OOSaWUdtfl/C, ffil<«0. 05-2 011 

iwsKit o. l-ioiias, twsi 

[0111] l«»ibro«^»RiDeW». 

hS^F-itt^fcO ^o^F'jry 
-JWR) > Sfcttc i s - t r a n sSMTSCtK: 

-^Ft^^xy^ 2-tFPt^-4'-t^ 

h*i"<> 5, 5' -y^u>trx(2- 

fc KP + t/-4 h^ris^Vy ^Sls) ^(D2 -fc- 
Fn^y^x/yl, 2- (2* -fcFa=k>- 
5' -y^7xr.jI/)^>^Fy7^ 2- 

(2' -tFP + ^-5' - t - *< 
WF'JT^k 2- (2* -bFP + ^-3' , 
5' t Oi/hyr^ik 

2- (2' -tFO^-3' , 5' t --ff-fo 

- 5- ^aa^>7MJ7 4 /-ik 2- 30 

(2' -fcFP + ^-3' -t-5' ~^^7x^ 

-5-^aP^>7F'J7^ 2- (2* -fc 
Fn+^-3* , 5' -^^s;l/7i^) ^^/F'J 
7^-Jk 2, 2' -^^U>tf^ (4- t 

-6 -<>^h yrvyno ^^^-;i/^©2- (2' 
-t FP+^x^jb) <>7h »J77-;H, y*^. 

2, 4-^-1-^1/7x^-3' , 5' -S?-t 
-^^;l/-4' - fc FP^^>!/x- k ^fr> 
;U- 3 , 5 -zs- t 4 - fc FP + ^>7x 40 

-hfO^>^-FSI, 2-x^;U-2' -xf^> 
#*tf~yF, 2-iF+^-4' - Kf*^;l/**lf- 

-/3, /3 ->?*7 x-Jl/T^ y U- k -rf^-Jl/- 2 -2-"7 
3 3 - (p-^^^x^W r^y 
h^7/7^'Jb- FStftS. 
[0 112] I^ibt(Dt>^F7^>^S 

-fF4#JBU S^N-0-7^WN-OR, N 

-OHtsc, Rje<tstf*fc»©tt4»r**. -eon so 
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ttffft** 2, 2, 6, 6, -^h^^^;t/-4-fc'-<y 
^Xf7U-h, 1, 2, 2, 6, 6--^>^>^;l/ 
-4 -txyy;l/Xf-7l/- k 2, 2, 6, 
7y^l/-4-^ f J^K>^-F, t*X (2, 

2, 6, 6 -r h ^^P-4 - \Z*<t)*s)\r\*rt*r- 
k fc^ (1, 2, 2, 6, 6 -^<>^y^;u-4-fc: 
^yy;i/) -fe^- k (2, 2, 6, 6- 

7"F^^^^-4-fc-< r ;^) 1, 2, 3. 4-7% 
>^h5*JU#*^P-h. f F7^X (1. 2, 2, 
6, 6 -^ZsZA^-fc-A - fc^ys^W - 1 . 2, 

3, 4-^>f F7W^^U-F, t'X(l, 
2, 2, 6, 6 — ^>jr>?^-4-fc^y5^l/) ^ 
(h»;ft/;l/) -1, 2, 3, 4-^d?>^F^^;l/3j< 

^>U~k tr* (1. 2, 2, 6, B-^>#-rf*-rt> 
-4 - f -2-^^;i/-2- (3' , 5' - 

t -^^;U-4 -fc FP+VO^) 7P^- 
k 1- (2- fc FP + ^^W) -2, 2, 6, 6- 
f- h 4 - fc^y v?y-V3n^i^x^;b 

ll^tJ, 1, (2, 2, 6, 

;t/-4-t^V^7^) ^tt>/^^P«^> 
SSteft* k 6-fc'X(2, 2, 6, 6-t-F^^^ 

;i/-4-t^y ^;ur 5 s) ^*VZs/2, 4-zsZv. 
P- 6 - t y-s-Y 9 7^>lffi^ 

^ k 6-fcTX(2, 2, 6, 6-ir h^y5^-4 

-^w;^ s - h yr^>fij»^Wfrfts. 

[0113] I LTO^tEfrli^Jte, SSftlSJfcBS* 

*<D#ltt* fc>#- F7x-/-Jb3RM{fcE6±JW^ 

7J^-;H^^ltliH^FMt^ 6 
[0 114] WBEB{ltl»±fflIiUr©fc>y-F7*> 

-4 -^^;l/7^^— ;k u*-f^ F7x >>- 

;k n-^^^^>^-3- (3, 5 t 
-4-t FP + '>7x^Jl/) ^Pt't^-F, 2, 2' 
-^^p>fcx (4-yf;b-6-t-^7xy- 
;L0 , 2- t -y?)\s-6 - (3- t -^^;l/-2-fc 
FP3^>- 5 -jt&Ar^lsltJV) -4-y^Jl/7xx;b 
y k 2- [1- (2 - t FP+S/-3, 5- 
is- t ;l<) x^;l-] -4, 
-^>^Jl/7 xx;l/7^y U- 4, 4' -^^y^ 
>t'X ( 3 6 - t - yr*)\,y s-fr) k 

4, 4' -^-tb'X (3-^^;l/-6-t-^;l/7x 
y-jl/) , r;l/+u>f^^ Ft'X7xy-Jk f h7 + 
X [y^U>-3- (3, 5-i>~ t -^^;l/-4-fc 
Fo + s/7 7'aft^- h ] > 3, 9- 
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t'X [2 - C3 - (3 - t -:/^JU-4- t Fn+->- 
5 -^at^-n+i/) -l, l- 

-2, 4, 8. 10-f h^tfVX 
b'D C5 • 5 3 •^■r^lTC&S. 
[0 115]lfc, MfEKffcW±JWt ItOiHMlM 

MJ7i^WX7r-f K r-yx(2, 4 - i/ - t - 

^^Jifcliv 5 ^ 1 ? U;i/-3. 3' -^';^aw* 
- h . 3' -ft-^'aW*- 10 

K yXfTUA- 3, 3' -f^T'nfW - K 
^>$i'JX'J h7+^ (3 -9 9 'J;U?-^-^'D 
f^^-h), i^h <J ?i/)l>- 3 , 3' -?^Df 

[oii6] imftti>x<D"v?>ffiw?}bz. mam 

A . x f r y > &ffi$Stg©i&*14£fi*S. ^ -/ F a Z )l> 
CO 1 1 7] iie^py^tE^JtUTCD/W FP^;U 

t-f h«. vnv^A, ^jvs^a. y;usx 
arc. 35«siWBj:D t ^fiaft**d4n*. 

«. Mg ( A 1 ,(0H), S C03 • 4 H 2 0©f$js©fc©# 5 
*tf6*l&. */c. Mffiil-Cti. Mg 0 .,Al 
..jCOH^CCO,),.,, • 0 .5 4 H 2 O. Mg,.,A 1 
,(OH) 13 C0 3 • 3 .5H 2 0, Mg,.,A 1 ^OH),,., 
CO,. Z n 6 A 1 , (OH) 16 C0 3 • 4 H 2 C\ Ca,Al 30 
2 (OH) l6 C0 3 • 4H,0, Mg,,B i .(OH),,., • 

4 .2 Htom&wxf ens. 

[0118] mrlB-fe'^^H' FiLTB, N a 2 0 • A 1 , 
0 3 ■ 2 S i 0 2 • H i Or*3nSAlt:'t7-l' K £ 

hW^ciiit^s. *ot, *©©&£«£ or 

a. Mg, Ca, Zn, Sr. Ba, Zr, SnffSi 
9, #&CCa. Zn. B&fiWSU,*. 
[0 1 19] 858S^o->'>JfSa»IiU-COW«i'J<*^ 40 
it^mt. xtf+Mby^Mfffc. h'JX (i^S/^ie 

— r^k fU7 jfiUJ/^y^y^x^^K 4, 4' 
-xji/^t'x-? • ^ f-Jk N 

-^y^;l/7^M5 F. SfcW^Jq^t'X-?* J->\, 
A^yt'S^Ux-f-;!/, 3, 4 - x.&Jri'Zs ZU^is 

U-h, 2- (3, 4-i^'>i/7P^+->JWb'D 
C5, 5) -3, 4-x#*->) ->^P^+-^>-m- 
>=^-+1f>. b'X (3, 4 -x^+->^^ci^+^U> 50 
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F, 4- b-;Ux-j<+->vi7D-^+-tf->. bx (3, 4 
-x#^>-6 -y ?-;U^^a^+^;uy 
-K 3. 4-x#*i^- e-y^f i'a'^+J';!/- 
3, 4-x^<+V-6 -^9 L Jl'~>*'n-%+-th>^7;U^+ 
->u-K y?-u>b-x (3, 4 -x#*->->£n-M=. 
■?>) . ^>-^n^>£yx>x4<*-tM h\ x^U> 
3-;u©i/ (3, 4-i^->Vi'n-Ni : ^w? : 
;U) x-t-jI/. x3=-lx>bX (3, 4 -x^+zys-'^a 
h ) . x^+fN+1ft Fa 7 

$>i>mv xt??)^ x^^+ift ko7 tuimv>- 

[0120] I fiR#& br<DJl^^J5*. ^^JBF^^FrtW 
KSr4©*l«JhrSfctf>©fiS#-C*S. *©JlttW£ 
LtB, )V^)lMmit^fy (T iO.) . tMbffilS 
(ZnO) , iHbi'CJA (Cr 2 0 3 ) . M^b-feV^A 
(CeO,) f*W5Ci^^5. 
[0121] I l&ftt LT©£W**Stt»ltt. * \y- V 

^-c^ffitt{bTi,fce*©)jS^r«)^, 0 ^©jy*ffl£b 

[0122] I'fiR^i OrofHJfeJWtt. W^tfiQjeja 
»5rx^;U**-^»ic J; T^?S3ti:Sfc&©)jS^-r-4> 
[0123] *S^©** U>36»lK©ffi»*^ll(R*W 

t. *i^©«ww*»ijnu i§i-wtH«-e^i4®w-r 

<o © 3-A^t±x ?• u >^tttfl§* tarn <o <D*mw<Dmm 
«:. J»?iaitt»Jl8<bLrsj*y7*xu>x— f-^*fflc» 
[0124] ^OSTFDIi^? U>3ft8tflffflJdE« 

5f»iiBS»*Bi«i o . -#?pm^©H!rm-c 250-35 

o°c-c^iil!b. ^^-c. zi#jipni«©ae-e=fASEtt^ 

^U>*«ffi©*»L«CV>a'3©J««'iSII*311-l 2 

©t»-rn»>©stj^iJ4 2 oo~3 0 o'c-c?§i4ffau-r 
s c t *««<t -r-s*Bi«i*e»©aij6^r*fe-c*4. 
[0125] s-r, -*wa«©wiat?*iBiTi=fASE 
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5 OSS%*jST-«, A 1 6 & t » fca?> (C # 'J 

[0 126U1C. «»ii®l^lt5C£A5 

JUJ. # 'J 7 - U >i-f ;^ 5 0 M^oUk^ L 
-c^z =f A^ttx ^ u >3fi«fjii 4 * 7 * ~ U >i- f 

)^mti>m^fm^2 5 0-3 5 o*c-c}g»u sis 10 

tt*»0©«fli<tR»i*IBW©ltiaK!l*2 0 0-3 0 0 

[0127} *-i'>x— f-;u*^r-rs«iiifi8 

#*2 5 0^*»-Ciffl8rrS4, #'J7i-L.>X-f 
;U©**g^*S£fi£U ~^f, 3 5 0'C4Si^£X?- 

u>*WJlI©$WtfW|&ss. ^-UT. *|6W©lij^iJ4 
2 0 0 *C*»C»»-r £ 4 . *MftS# 4 JBftSftij 4 ©t l» 

IHmcDigMMlftjPS 0 0X1**1* 
44. ««S*W«*»LfcO. C4j&**!5# 20 

[0128] *i6wojarra»jK^^u>*»i!iiifiS«! 

m (D) ICftTZX? 'J»-S3 (L) ©*£• (L/ 
D) 2 0-5 0 -C& 13. JJBZ^»»U1«©5«BW*6 

tmf&m&l P«i©lfli;ftiyU:ne5teiWB 4 ±B^4B«b6> £>ifi 

t»E*©#»ji!HP»4©iHKc.=.--f s y > ?$m%m 
u ±te^-Tw>^giJ#©g3#. -en-en3D~i 30 

0 DTifc£C4:WS L/C*. 

[0 1 2 9 ] CCTlff- tC, JhlBL/Dtt2 0~5 
0r*SC4*«»3EOl». L/D#2 0*Mr»jffliKB 

sWm^S < . tf'j^-i^x-f- ;u©*^it^35^ 
£U ~-fi. L/Das5 0£jBU.£4. JWJiiiSafS^©*? 

a»i*9-c?©»si»#iiB*jfi< & 0 . rajflia^t-rs 

[0130] gj-fc. mi»ffl«©jtja»*» 
user* 2 \^±.<D^mmuu^ri> c ttm £ 0 
t». «j»&fflHfpaw 1 fflwctt. Mfts^c^u? 40 

x-U>x-^i ^i4ttS©iSt ©g«J 4 # 
♦ftS-H^jSC-J". ^©fcfefC. 2feLt©«if£ffl&3PS|3£ 

SWT. y -C>7 ^ - FMPaur*w»iRd*iSiaoyt 

«. *»W©«iBHfiJ*-y-f -r - FWP«$*»67 -f - 
KT€»C4^Sf*UUo 

[0 13 1]*=K. ^-f>7 ^ - FRjpaJ4tf-.f F7 

-f - FMP«4©m. Rvmmmftffi^tv- 4 yv a - 

KMP»4 ©rater. - f > ^Sltf}-*^ L/ . •?©- - 

a >^§p^©s$«-en-en3 d- 1 0 D-c*sci*5 

»JU>. --f s ^>* r »»©ft3*i3D*jS|-CB. « 50 
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>x — ^JVS|©**flWJj#-»£U — 10D£j@x. 
S 4 , «Hli»^©JiPttHSl^-C©^SII#P H 1*JS < ft 0 . 

t-r*. «/c. F^ ^- FMnawtSKei 

FHPWIH. ft^/clf-/ F-7 a - FMP9WI. 5t3SSf5 

-•tf-r Kgapguratctjti-cfe. ±i2--f i ^ > 
[0132] mmic, ±.u-mfflmm<D~-y=A 

( 1 ) Wj:i^»yxw> \-*m-$Z>~y)\,v=i 4 
b 7,9 V (2) j^feCgP^. SO' (3) 

5*4 >^7 : -YX5'*St>W--f r ^>y^'P y5'4D?tf 
tli, 5 + V> ^g|5^©^% < i fc(,»rtl*>— 3©»»J&» 

[ 0 1 3 3 ] ±BB < 1 ) 5 > h £ 

[0134] M IB ( 2 ) ffiiaDg|J^«. ««g©?^n^}qi 
[0135] mrta (3 ) a y-yTAXp&zmz 

5. 9 0° -^oiSWC«^t>-S/cfe©«. 

i^, mfttmmmts^nr>. 30- -5o0*ac««:* 

>b£l<\ C©ffetC. 7 s •< ^^(c«J13^*0. JSt>fe© 
^«6^«^WC*€.„ Wl>&©B«ljt**i^:* 
[0136] A ls9=fA 7,9 ©Jf^C"Ot,^r«. 

^ a8dtt©-c-a-A»r*fcji5»xK:Ja4*t. m 
»^i,»»-e©» • ^»©«^*J^i>©r^iHiS^1!fe*«« 
tiri,^, 2^7 S .^X^«. 2^a 79ictm.L>XM: 

[0 13 7] ^-Y >^7 = ^ ^^©ffj 

4*«r#4 0 

[0138] »jE«c. ±Kr^Wipffl»tt. HWISI^Iil 
j.-©il^to-i±tcoc>T«. ^»i^t>H±M. 
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[0139] ^smomrmtm^f- ^mfflnmami 

ffiv^fr-^v^Otf^jEttflffi (Tg) *7 0-l 

o o 'c-c&zt t^mt-ri>mmmm!<D^.^m-v 

£>-5>„ 

[oi40] cc-c. jja^xs-^^wig-r-sc 
tmiz u < . *>L±fa^x ^gsjs-r&t t 

ttfftft V- >*> 6 * WWar Hf^^^r-U^i- 
©ift L*sj< U 7 x x v >x-T-jV©7^I^#sf££L/7c 

?• u >*»flg* * -r * -/< » =Hfc-r 3 c t tc «t o ± 
saw»&WB«3ft.&. 30 
[0141] au^c. ifB^x^-^^g 1 ©**^^^ 

iag (T g) AS7 0~ 1 0 0"C-C^-5>C<t*^s 
Tg*il0 O'C^aiSi. *Btt5ffiOfil>^ai4^ 

r&ftftlcmWi&ZC t&-€% testable, # 

ffiT-TSo C©J:5fc#3e©. ±favX£-^*-;,9 : -£$!t 40 

[0142] *iB^©»TIIIXf l/yf iWi 

Aj^ttX U >*»HB 7 0-3 0 S«g&#> 6 ft & . =f 

A^ttX?U>»§ (AJjfcfr) 1 0 OMBWCfcfl, 

r, ^^j^L/^i-fJKBM) 3-8SSSP, 50 
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NPDP, BNPP, TNPPD>f!>t£ZT)V*r)mmWl 
Ml'J>li^f;^Ift (CfiJE*) 3~8MW. 
tfV&jtf-frisaWs (Df£#> 0. I~2*fia5. 
[0143] ±BBMUS©«te«:tt. Mj^tt. WK.STFSa 

mm. mmsssm., fmmu& (mm) . mmm 

[0144] U>*roiS©ffi»«ttlHi&fil 

rt*|E©lMblW±Si|. « > '/ h y T Jl>*> b>^-F7 
5 >«©*fl*«JK?Fr M$Jft$£$l. *©fl6©*S«3R 

^E©«ajwast*i2*«:iBi;rijsjn-r* c t&xzz. 
[0145] t<D&^ic\sxwhtxtc®sm>*&mx, 
mmfmm&Mtwm^fezm^xgmmm&jm-? 

[0 14 6] 

[ou7]a mmm. tmmias^xix, wt©« 
[oi48] ( i ) Agtt** u>««re©*i!a5a> 

©55-W 

Wfll»^^l5 1 0 0 m 1 ©j< ^;l/X^l/-5r h >iC*g 

i8ia^imi*ffli>r»i»-j-*. < 2 o o o o r 

pm. 1«fW) ftMl,xnhintc±mfrWL*7- 
h^fc F07-5>iC^f^L. GPC (WW-SX-i/ 
3 >^7F^7^-) CB*HJltv- («) «. K 
{g*«: <R lmmm&m&tf*) HLC-8020; 

mv- («> GMHXL 2*;#»)ffix 
h7t h'077> ; ifeft 1. 0ml/^;ffi* 35 
kg f/cm' ; INLET 35'C, OVEN 
4 0'C, R I 3 5 , C;f>7'J^-7'10 0ral ;ft 
X-*t>-f)VM 0. 08g/20ml)t>^>f-f 

ww^m*. ffiStb*>6*a{>7c. cct, gpc©xw 

> f- d7 ©^b £ < X ^ U > Jfi^flg©^" y 

fc B EP^. Wfliffl^ USlOml WaBWAK 

•s. sa.c^K«i*ffl(,»r^ii-rs. (2 0 0 0 0 r P 
2|Ka«»»f^f (*^> ». ^«su^>y=i>Dc©ini* 
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7A, 1 4 0"C^e>2 4 0 o CSTl 2°C/frV&U. -f * 

£->3>fiK2 6 0*C] -Cl'J^Ofco ^S4S 
«T©«Mi©fi«H:. GPCiMS«:j;5±fBSfi£#* 

[0 14 9] (2) 3HH$sy>Mxx?^U©»iS#0T 
ilaM«5g^l 0 0ml ©> ^Ux^-JU-y h >tC& 
Ml. iBjl^««*ffll,»-C^j|tr*. ( 2 0 0 0 0 r 

p m> i b*ibj) »(HLr»e.tifc±a*iR{c2 

^tffiffi^&m&bftimzm^xftMLtc. mm 

SmiCD^XiX. GPC ( -yjl/A- 5 1- ^ a > i» a v 
h^7^) CBfcBDKv- «*) CL (R 

immB&m%sttz) hlc-8020 ; *7A « 

V- G1 000HXL2$;»ffl f f-7 

tFD77>;M 0. 8ml/^;)±^60kgf 
/cm'; fig INLET 35*C, OVEN 40 
°C, R I 3 5 °C ; V >y')l>Jl-7' 10 0ml ; 
>y-)Vm 0. 0 8 g/2 0m 1 ) "C^tff L> . ?n?h 

;PiiMtf«:f#i tf-.M«K*© 2 rn.WBi.zy- 3 *{* 

tt. 7-'JI^«^tl^I (^D h>-FT-N 

MR) 4flH>-c. 5?#«j^ah>*)tB)|glte»s^ob> 
©«3HI©J:b£*a?>. =fA*tt^^U>*«||RI^# 

[0150] ( 3 ) =T AM¥**tfr?« 
dAStt^ * U >fi^#©fifi¥i$tfi^-a« . iSWfltf- 30 

Sic j; r> tsm v tc®mmw<Dmmmn*m$km^n * 

[0151] 

Sa^M^= INi • D i 4 /X N i • D i 3 

(cctD i itmm Ltc-izvx. zsikm&w&wMPf- 

fl£*U N i », tt^m*JD i r&£. ®mvic75> 

(4) ^')7^-U>i--rJl/©fi7cttS77sp/c 
^'J^i-U^i-fiH gKi'aDt^l'A2 0m I 5r 40 
ft]*.. 2 5-C-C2B#r B 1Si£ ^ L/. 5°C, 1 8 00 0 rp 

10 15 2] CV&SicUXfthtltcfflt&O. lg£, 
d/no^jVAtC^L. m&0. 5g/d 1 ©?§?«£ 
U COiI10ml4*t/>-7x>X^ttglt 
CCAn. 3 0-C-CC^^S^T^WT, (80 ftflflSE'L 

fc. »ii«:ian;tta3H-r#e*iao^A©«-Fieiffl* 
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[0153] r?sp/c = (T,/T.- 1 ) /C 
C : (g/dl) 

< 5 ) i z o d «ss&e 

ASTM-D2 56 K. WM iyfc^itrC 2 3 *C-Cffl'J^ U 
tc. 

[0 154] (V Si*. 1/8 A >?tmft) 

(6) Mffivmz 

ASTM-D1709 (C®fK©^?£-C2 3 WWffl&8i 

mmmitmm *jfi». mx9smw&nfio. 4mmR. 

S5 5. 2mm©#- r (ffiH2 0 0 g) £. StrBS 
9. 5mm, ^fS4. 0 mm©g-£±©fi£^{* ( 7 0 s 
mmft. **2mm©ld9B{*) *®{C^M@^Ur. * 
W5 0cm©J*3*»&. iwM^»KfTS-&t. & 

*mnLit. c © 5 o %mmx- * ^-zmmmag. t 

Ltc. *ffiBkgcmt*S. 
[0155] (7) Vicat IMfcfflJK 

astm-di525 icmt&LtcimvwmL. 

[0156] (8) >^h7P-b-h (MFR) 
JfflK8WM*©fg*rCA S TM- D 1 2 3 8 fcMB&lfc^ 

sr«c£L/fc. mmskg. mmm.^2 o o -c©^-c 

1 0ft?$$>tc*)<Dfflmm (&/1 0#) ^6**/c 0 
[0157] ( 9 ) Hjtttt 

UL-if^y* £ r 9 AlcmWkUtcV B (Vertical Bur 

ninq) ffiic J: 0 WM Ltc ( 1 /8 A >*KIW-*tt 

m) . 

[0158] U L i> r 9 4 (ClSS)c©*S(C M 

L-Ctt. ^I*.«. *H1$I^4. 9 6 6. 8 1 

[0159] (10) «flgffiRX^©»^14 (JKUia^iPr 
: TGA&) 

H^&msimM<Daimm&m&&D t -40 

r. SBR^UTF. 2 5 0-CC3 0^ffl1»S^©»^fi* 
»»tt©RlS<!: Gfc„ 

[0160] USSW, H3RWt?fflt»*Sfi!i»ttfelT©*> 
©?rfflL^fc. 

[0161] U) iA^t^fU>M§ (H I P 
S) 

*')^yi> { 1 , 4^/h5>Xl, 4$S 

^/t-JH, 2*S-^SMJ;b= 9 5/2/3) (S*-fe* 
t> (ft) 8. i n a D «Nipol 122 OSL) } 

£lT©jS^«{c»IBO. «i— «ifiilfc. 
[0162] 

10.5 SS% 
7 4. 2 
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i 5. omm% 

0. 2 711% 
0. 0 311% 



awtcjasor . m i i 9 o r P m . 126 

' C. JBf2®tt5 0 r pm, 1 3 3* C. Hf3g:«2 0 
rpm. 140° C. ®4Stt2 0rpm, 15 5° C 

^t£5r#i£ e~.>HajlS*»fc. ( H I P S - 1 £ ffcT 10 

tt 1 . 5 u m-CA 0 . SM8ffl»©#*T©te*. 
#7S5il3. 77?. ?&W>7S(;t6. 2 77. ftJ-M 
475Ji(T©«)Ji©afi« 15. 2 %. * '7 3"v-li« 
0. 2%r$ ) -5/c <> 

[0 16 3] ifc. a^Hfc^JS. l^fiS. iSSI^SS 
fflttOMStc J: K> . «IB«5»®a«¥«^f-«. BH^S 

#7fi. #^«47j«T©«iit©M. *y=fv-ss 

[0 164] (n) :JA#gEtt#y*?-u> 

80. OMSgB. x^;U-^>-fe*> 2 OSS 
SB, RUWttJWtOr, 1. 1 -t* (t 

-3. 3, 5 - h yy ^^i/^n-^+t*- > 
0.02 SJKB©iB^«* 2 . 5 '7 F V^ISCig 

i3o°c. *mw&*ffl2m&. m£#m&am&4 8 
0 °c<Djiaif iigic^^ . *sf&*«*Rc«s«*i»* 

^^fi«. 19. 577 8. 375. 

^M47fJWT©iJflioaa«9. 9%. *y=r-v>-a 

S&iO. 2%-C*o/c (GPPS-littti) 

fi4 73«TcD^fllOSS. * '7 =r^-M*©Sfc ofcd" 
A^Ef4^^U>*»jj|*»JSUte. «*.«. ±ie*'7 

L/cO, S^»af«:W4Citc«fc»3 4 <fc«J 
'J^^U>*«jiO. a««'«)ffll£l/-rn-Ff r 40 

[0 165] (A) ;P'j7tiU>I-f;KPPE) 

comm. 

;k ^^ra£*Tsx^>u*MJgjm©F^£Ss£ 

r-fc#«f*Lfc©%. |Ub&2fll5 4. 8g. i^-n- 
^;l/T 5 > 1 1 1 0 sr. h >^x > 2 0 '7 v Wk 
n - -7$ y —)l 1 6 U s» F A\ ^ ^ ^ — 4 '7 ? F JU© 

;2, 6 - + i/Uy-;l8. 75kg*S)Sl 50 



9^*68 '7 >$x*^ 



3 0 •CCcW«U,&*!i& 9 O^RSffi: 
^**T-?fc. S£»7«. tlTtBL//c!j<y^-4ifiS'Jl/ 

f#fc < P P E ifo-T S ) . SSttSTj SPtt 0 . 4 1 d 1 

/gr&ofc. 
[0 166] (x) ^SJ^y >lx^f* 
(1) h'j7i-*W7s-h (TPP) 

<t*> ». Bift*TPP (TPPW5) D *fflt»fc. 

[0 16 7] i/c. jBBaKDaaRttO^Sf-CW^'*. o 
•C^t). 'J>SfllB9. 51 

[0168] (2) T-M^H 
Jl/*Btt (FR - 1 ) ©S3& 

y^7xy-;b2 8 7. 3fi*gp (*;l/Jtb2. 0). 
mtrm-V&O. 8 7SSSP <*>Ufc0. 0 1)* 
77^3«D9 0" C-C* + ->^t'7> 1 0 0SSSP 

<*jwti. o) =& i vrnwcmrotc ^.motcp 

y-Jl/6 1 . 4*fig& (*->U±l . 0) £M 
it. Mkjsjd;* it/Co SfSi^ttS-tt »*k 
JH&Ut»WK"ttl 8 0* CSTiagSritfTXXT^ 
{b£5S73-t*fco 5fci»rKj££i®&&teiaiu *i5feL-r 
«*IRCfttfl'»*l»*l/ , r '7 >®xxr;bjg^ («T 
FR - 1 i^T-S) C©!?^»4GPC 
A-U->a>?P7^77Y- JRV- (**) 

1. HLC-8020 ^tttSf- h7t FO^MCJ; 
•J^tfciC^, b'^ (yx;b7^xjb) 7*x;U 

(OTBNPPiWi) <t. h'7^^ 
x;W7ocx;U 7 * x - h (JilTTN P P£#T 

£. yx;U^xx;U i>7xx;U 
(t(TNDPP£if*-r-5) £. y-;^xy-M>e,^ 
"3. SSibJ5S-€-tl-en7 7. 8/11. 3/8. 4/ 

2. 5-C£)ofc„ 

[0 16 9]Sfc, H^S©^3St!(©^ff ©^l* 1 
7. 9-C&9. (18X0. 778 + 27X0. 113 
+ 9X0. 084=17. 9) '7>^ff*«5. 511 

[0170] ±8B5f*SS'7 >«x*^;W|i«f*« 

^ft(FR-l)4IS, S6K*#?D7Fy77^ 

[0171] ( 3 ) §!7^+;HIMfi '7 >®x 

fr- i ©Sitccfcc^r, -ft\Wbr)\s*)\>y ^y-jvt 

TENCYCLOPED I A OF CHEMIC 
AL TECHNOLOGY] ThirdEditi 
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on VOLUME 2 TALKYLPHENOL 
SJ p. 72~96 (A WILEY - INTER 
SCIENCE PUBL I CAT I ON J oh n W 
iley&Sons New York 1978) IB 

t, **i<>m<t <) > to* jwtsiwwr-s c iKj; o § 

[0172] HJW 1 ~- 8 JtlWI 1 ~ 6 

ii, 2iefg©^iffliSfj ; &> mmmcm^L. v- -c f 

"7 ^ - K Ff^^lAWm^ (Werner P f 1 e i 
dererttSlJ ZSK-40mm* ) SrfflO. 

SI 



j n§ 


stem 
i 


1 


2 


3 


2 


JfcbMB 

3 


mm 

4 


SB 


=rj*£tt a?- u hips 

^#«tt^fI/>«»B GPPS 


60 
40 




15. 3 
13.5 


26. 0 
1 3. 5 


25. 0 
1 3. 5 


10. 0 
13. 5 


8 

1 3. 5 


15. 3 
1 5. 8 


1 5. 3 
1 5. 0 




BNPP 


7 


1? 




V-2 


HB* 


V-2 




V-2 


V-2 


V-2 


MFR 

7^Vvh^? ksrcm/cm 
1Mt*3£*F kgcm 


1 4. 6 
6. 9 
28 
93 


1 0. 2 
7. 5 
33 
93 


1 3. 0 
7. 2 
3 1 

9 3 


1 9. 2 
6. 3 
23 
93 


20. 4 
3. 3 
7 

92 


J 5. 1 

4. 3 
8 

9 3 


14. 9 
6. 7 
25 
92 



V-2 : UL-94tC»»L.feJ»iBHSPHiBSK*»,>T. »ik«a»MTUT}Bjfcr*Cfc*3C|-. 
* HB : UL-9 4lttS&0&BI!£<£f¥«&£3s\.i-E\ V-CK V-l, V-2 



*^©BuSrCPPE/GPPS*3 2 0° crjfflBO. « 
a-C»0©»flgfiS»tBNPP*-tr^ F? -< - FU @ 
gS29 5 rpm. ttmS8 0 k g/h-C2 4 0' Ct 
jgRHBIftUfc. — #. PPE^ffll^m BNP 

0 ^?ia«tc?gltig*[ L>tc„ 
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